Abstract Spontaneous perforation of the bile duct is a rare disease in children and even rarer in adults. Although diagnostic techniques have advanced over the past years, yet most cases are diagnosed at operation. A 44-year-old woman presented with epigastric pain and vomiting of one-day duration. Abdominal distension with tenderness and guarding was present all over the abdomen. Abdominal ultrasonography showed free fluid in the peritoneal cavity with sluggish peristalsis. Abdominal and chest radiographs were normal. At laparotomy, common bile duct CBD was perforated at the junction of CBD and cystic duct. Cholecystectomy with CBD exploration was done and CBD was closed over a T-tube, and external drainage was carried out. The patient recovered well, and on the 12th postoperative day, a T-tube cholangiogram was performed which was normal. The T-tube was removed on the 14th postoperative day. One month after operation, the patient was well. Examining the patient with a suspicious thinking helps in early diagnosis and management of the patient.
CBD perforation is uncommon, usually reported in infants due to congenital anomalies. Cases have been reported in adults following invasive procedures in and around the CBD. But spontaneous perforation of CBD occurring in an adult presenting as acute abdomen is an unusual phenomenon. We report one such case which presented as acute abdomen exploratory. Laparotomy was done and CBD was found perforated. CBD was explored and closed over the T-tube and the patient recovered uneventfully (Fig. 1) .
Case
A 44-year-old woman presented with epigastric pain and vomiting of one-day duration. On examination, the abdomen was distended. There was tenderness and guarding in the whole abdomen. On ultrasound examination, there was moderate free fluid in the peritoneal cavity with sluggish peristalsis. Plain radiograph abdomen and chest were normal. Investigations of complete hemogram, blood urea, serum creatinine, and serum electrolytes were within normal limits.
The patient was resuscitated and explored. There was bile mixed with peritoneal fluid in the peritoneal cavity. Whole of small and large bowel was explored and was found normal. A perforation was found in the common bile duct (CBD) near the junction of cystic duct and CBD. Cholecystectomy was done and the CBD was explored. There was no calculus, stenosis, or any malformation of CBD. The CBD was closed over a T-tube. Peritoneal lavage was given and abdomen was closed with a subhepatic drain. Bile culture showed Escherichia coli and Widal was also within normal limits. Patient's ELISA for HIV was normal. Investigations for Mycobacterium tuberculosis were negative. The patient had a smooth recovery in the post-operative period. AT-tube cholangiogram was performed on the 12th post-operative day, which was normal. The T-tube was removed on the 14th postoperative day. The patient was discharged after removal of the T-tube.
Discussion
Spontaneous CBD perforations are more commonly reported in infants. The etiological factors that are thought to be the cause of spontaneous CBD perforation in infants are choledochal cysts and anomalous union of the pancreaticobiliary ductal system which results in reflux of pancreatic juices and tissue destruction, distal bile duct stenosis, or atresia leading to congenital weakness of the CBD [1] [2] [3] [4] [5] .
Spontaneous bile duct perforation in other age groups may be due to single or multiple factors:
(i) Increased intraductal pressure by gallstones [3, 6, 7] , mucus plugs [8] , tumor [9] , parasites [10] , acquired or congenital strictures of the biliary tree [11] , spasm or disease of the sphincter of Oddi, or alteration of the ampulla of Vater [12, 13] (ii) Erosion or necrosis of the bile duct wall due to compression by stones [3] (iii) Infection and thrombosis of intramural vessels with ischemic necrosis in the case of cholangitis [14] or suppuration with abscess formation around the bile duct [15] (iv) Malformations such as diverticula and congenital cystic dilatation [11, 16, 17 ] (v) Congenital malfunction of the wall at the junction of the cystic and common hepatic ducts [18] , although this has been questioned [6, 14] Perforation is also found in patients after biliary surgery as a result of the following:
(i) Sloughing of the cystic duct stump [19] (ii) Weakness of the duct wall after previous choledochotomy [12] (iii) Spontaneous perforation due to retained or newly formed stones [12] (iv) After ERCP in 0.1-1.8 % of cases [20] Perforation of the common bile duct was related to the abrupt increase in intraluminal pressure. The sudden increase in the intraluminal pressure also results in decreased blood flow in the vessels which run along the lateral border of the bile ducts, resulting in ischemia on the anterior surface of the bile duct [21] .
Common bile duct perforation may be as a result of infection with (i) Mycobacteriun tuberculosis [22] or (ii) Salmonella typhi [23] .
The commonest reported site of perforation is at the junction of the cystic and hepatic ducts [4, 5, 24] . Other sites include cystic duct, common hepatic duct, and common bile duct.
Recommended treatment for such cases is T-tube drainage of the common bile duct along with cholecystectomy. In cases with distal obstruction of the CBD, a biliary enteric bypass should be done. Primary suture repair of the CBD is considered if a preoperative cholangiogram is available and it shows no pathology distal to the perforation. If preoperative cholangiogram is not available, then the condition is best managed by closure over a T-tube [25] .
In conclusion, spontaneous perforation of the extrahepatic bile duct is a rare but important condition in adults. If not diagnosed timely, it can be a cause of mortality; thus, having knowledge of this condition helps in early diagnosis and management of the patient.
